Abstract: Background: A century old Unani system has been existing in the world for the cure of human illnesses. The science behind this system has been poorly understood. Modern technology has now been starting to infiltrate into this system only recently. Hence keeping the Unani principles in mind we have attempted to present the epidemiological parameters of hypertensive patients and their segregation for treatment modalities. Methods: Hypertensive patients defined by high blood pressure diagnosis were selected for this study along with equal number of controls. The Unani system of Medicine recognizes mainly four categories of classification of patients such as Damvi (Sanguine), Balghami (Phlegmatic), Safravi (Bilious) and Saudavi (Melancholic). The Unani clinicians selected thehypertensive cases which had the dominant phenotype of Damvi category. A specially designed case record form as per the Unani classical text was designed for assessment of humours and the information obtained were recorded from healthy volunteers as well as patients. Results: Hypertension (HT) is measure by Increase in blood pressure, and scientific literature indicates that nitric oxide (NO) plays a major role in regulating blood pressure and glucose levels, hence we have genotyped the eNOS gene polymorphism (by PCR-RFLP) and we found heterozygous genotype as dominant compared to controls. We also determined the biochemical parameters like plasma glucose levels (fasting and postprandial), total cholesterol, triglycerides, liver function tests and renal function tests were also analyzed by using an Erba auto analyzer and found increase in the levels of these parameters. Conclusion: Based on the epidemiological parameters the difference between the genotypes in the heterozygous category of the HT patients and controls was 21% and 13% respectively, which is a highly significant difference. This is the first step in categorizing the Damvi (Sanguine) patients based on Unani principles, and these were selected for undergoing Unani treatment, which is being communicated separately.
Introduction
GWAS-study reveals that most genetic variation is due to inter-individual differences at genetic loci within populations. The enormous heterogeneity in expression and sequence variation of genes coupled with genetic network interactions and environmental factors contributes to phenotypic diversity in health and disease. In Unani system of medicine predisposition to a disease as well as selection of a preventive and curative regime is primarily based on phenotypic assessment of a person which includes one's body constitution termed "Mizaj". Mizaj means "temperament" which is a consequence of relative proportion of four entities: (i) dam (blood), (ii) balgham (phlegm), (iii) safra (bile) and (iv) sauda (melanin) which is determined by extracting information from the individual themselves through a questionnaire, and also by physical examination of the individual and further extrinsic factors also play a role in it (1, 2, 3) .
Temperament is responsible for the maintenance of homeostasis of the body as well as of all function and coordination in the body as per the Unani philosophy (4) . Distinct properties and functions have been attributed to some of these parameters like signaling, movement, metabolism, cognition, thermoregulation etc. as these have been defined in Unani classical texts (5, 6, 7) . Unani philosophy describes that this clinical phenotypic diversity is the resultant effect of four different relative proportions of dam, balgham, safra and sauda. The above philosophy forms the basis of Unani system of Medicine in health, disease, diagnosis and treatment and they are referred to as Damvi (Sanguine), Balghami (Phlegmatic),Safravi (Bilious) and Saudavi (Melancholic) Keeping the Unani principles in focus we have aimed to understand a silent disease Hypertension (HT) which is a common disorder among our population, which is never recognized at early stages (8, 9, 10) .
Generally hypertension is defined as a systolic blood pressure of 140 mmHG or more and a diastolic blood pressure of 90 mmHg or more, this has a high risk of cardiovascular failure leading to mortality and morbidity. HT patients can be frequently associated with other diseases such as diabetes or other renal disorders. The treatment for this disease if recognized or diagnosed is a drugMethyldopa which reduces blood pressure-a dosage of 750 mg daily. However there are concerns about its adverse side effects. Due to the adverse side effects of this drug and other drugs, people and turning toward alternate medicine, hence the objective of our study was to identify the temperament of both Hypertensive and control group as the philosophy of Unani system of medicine which may be designated as clinical phenotyping. We also aim to study the genetic causes of HT. Later on, the effect of Unani formulations against patients suffering from HT will be evaluated.
Evidence suggests that nitric oxide (NO) plays a major role in regulating blood pressure and glucose levels, and thus impaired NO bioactivity forms an important component of hypertension and diabetes. The physiological importance of NO in the regulation of blood pressure is evidenced by the fact that pharmacological inhibition of NO synthesis leads to severe hypertension, vascular injury, and glomerulosclerosis in experimental animals. [11] Among humans younger than 50 years of age, hypertension occurs 3.8 times more often in those having two or more first-degree relatives who developed high blood pressure before age 55 (12) . Endothelium, which is an inert single-cell lining covering the internal surface of blood vessels, plays a crucial role in vascular homeostasis by regulating vascular tone and structure. Nitric oxide is the most pivotal molecule secreted by endothelium and thus is a major mediator of endothelial function (13) . The production of NO is catalyzed by family of enzymes called as nitric oxide synthases (NOS), which convert the amino acid L -arginine to L-citrulline and NO [14] . Three isoforms of NOS, specific to different organ systems, exist. Apart from playing an important role in vasodilation, NO is also critically involved in the regulation of other protective properties of the healthy endothelium by playing an important role in a wide range of physiological processes like platelet and leukocyte aggregation, [15] leukocyte adhesion, [16] cell proliferation and vasoconstriction [17, 18 ] .
Endothelial dysfunction is associated with disruption of vascular homeostasis leading to proinflammatory and prothrombotic phenotype of the endothelium; thus, it may play a pivotal role in the development and progression of secondary complications both in diabetes and hypertension. 
Role of NO in HT
With a genetic contribution of from 25% to 60%, human essential hypertension has a genetic basis. NO synthesis by the vascular endothelium is important for the regulation of vasodilator tone and the control of blood pressure in humans (19) . A recent study using mice with disrupted eNOS gene revealed that eNOS function is required for vascular and hemodynamic responses to acetylcholine and that the disruption of the eNOS gene leads to hypertension (20) . Moreover, recent reports demonstrate that whole-body NO production in patients with essential hyper-tension is diminished under basal conditions, as established by measurement of urinary and plasma nitrate (21) . In addition, the offspring of hypertensive patients exhibit a reduced response to acetylcholine linked to a defect in the NO pathway (22) . These results strongly implicate genetic alterations in the eNOS gene in the pathogenesis of human essential hypertension. Recently identified another variant of the eNOS gene within exon 7: G to T conversion at nucleotide position 894 of eNOS cDNA resulting in a replacement of glutamic acid by aspartic acid at codon 298 (Glu298Asp). This variant was associated with both coronary spastic angina and myocardial infarction. To further elucidate the genetic involvement of the eNOS gene in essential hypertension, we examined the possible association between the Glu298Asp variant and essential hypertension in South Indian population. The aim of this study was to select patients based on Unani Principles of medicine and genotyping them for polymorphism of eNOS gene. Licensed Under Creative Commons Attribution CC BY of individuals were selected who were free of a positive family history of essential hypertension and other chronic diseases. Mean age for patients and controls were almost similar. 100 healthy volunteers served as the controls; they were also systematically examined by Unani physicians at CRIUM. As per the Unani concept the disease hypertension is the resultant effect of excess of "dam" (pulse-rate) in the blood and the patients with a temperament of damvi (sanguine) were identified by the clinical phenotyping criteria as described in Unani classical texts. Healthy volunteers were also identified by the clinical phenotyping criteria and they also belonged to the sanguine temperament as in the case of patients.
Materials and Methods

Selection of Study Subjects
A specially designed case record form as per the Unani classical text was designed for assessment of humours and the information obtained were recorded from healthy volunteers as well as patients. The subjects and patients have also filled in the willingness form to take part in the research process. The CRF"S were then analysed for their dominant clinical phenotype or temperament based on the Unani classics.
The dominant clinical phenotype or the temperament obtained in these patients and healthy volunteers had the dominance of the humour-"Dam" which was obtained by a scoring pattern based on clinical phenotyping assessment. After assessment of the dominant clinical phenotype they were further subjected to blood sample collection, genomic DNA isolation, identification and genetic profiling of relevant gene by PCR in relation to the disease Hypertension and also the dominant clinical phenotype.
Blood Sample Collection
Two ml of whole blood was collected by veni puncture from all the 200 cases (100 Hypertensive and 100 controls). Blood was collected in sterile syringes and was transferred to K2 EDTA vacutainers. The collected samples were transported in an ice box to the molecular biology laboratory. The blood samples were stored at -4°c in refrigerator till further use. Blood were drawn after approval by the Institute's ethical committee and after the sanction of the project by the Scientific Advisory committee. Informed consent was taken from the patients prior to collection of blood samples.
Biochemical parameters of the study subjects Plasma glucose levels (fasting and postprandial), total cholesterol, TGs, HDL-C, LDL-C, VLDL-C, liver function tests (Bilirubin, SGPT, SGOT and ALP and renal function tests (Urea, creatinine)) were also analyzed by using an Erba Auto Analyser. Results have been presented in Table 1 .
Genetic analysis
For genetic analyses, genomic DNA was isolated from peripheral blood samples by using HiPurA™ blood genomic DNA Purification Kit a column based DNA isolation kit, to get high yield. The DNA was then dissolved in Elution buffer, quality and quantity was checked by agarose gel electrophoresis and nanodrop reading by using Multimode reader. DNA was then stored at -20°C until further use.
PCR amplification and genotype determination of eNOS (894G>T)
The PCR amplification of eNOS 894G>T was performed using the following primer sequence forward:5¹-CATGAGGCTCAGCCCCAGAAC-3¹andreverse:5¹-AGTCAATCCCTTTGGTGCTCAC-3¹, as described by [18] yielding a fragment of 206 bp. The PCR was performed with following PCR mix: each reaction was performed in a total volume of 50µl containing 10 mmol/L Tris HCl (PH 8.8), 50 mmol/L KCl, 1.5 mmol/L MgCl2, 0.2 mmol of each dNTP, 50 pmol of each of the two primers, 1 unit of Taq DNA polymerase, 100 ng of genomic DNA was added last to PCR. Reactions for eNOS 894G>T gene were carried out in a thermal cycler (Fermentas Life Sciences, Bangalore, India) consistent with the following scheme: 95°C for 2 min, 35 cycles at 95 for 1 min, 60°C for 1 min, 72°C for 1 min and 72°C for 5 min. PCR products were visualized on 3 % agarose gel stained with ethidium bromide before digestion to identify the gene fragments of interest. Similar conditions were used for eNOS. Further RFLP was performed using Mbol restriction enzyme (Bangalore Genei, India), Samples were incubated overnight at 37°C and the PCR products were separated on 3 % agarose gel electrophoresis.
Statistical Analysis
All the above experiments were performed in triplicates. 
Results
In this paper, we present the results of 100 Essential Hypertension patients along with 100 healthy volunteers which served as controls using the Unani criteria for patient selection.. The clinical profiles and demographic parameters of all the patients were compared with normal healthy controls. These parameters are presented in Figures. 1, & 2 . The clinical characteristics of the patients and the details of the demographic and Biochemical characteristic of the Essential hypertension patients and control are presented in Table 1 .
It is seen that most patients were above 50 years of age with the glucose levels above 150 mg/dL. (Figs.1,2 ). Further statistical analysis shows that the hypertension patients had higher values of not only glucose levels but also a high value of Triglycerides and cholesterol (Table 1 , Fig  3&4) .Statistical analysis also further reveals that the liver function and renal function of both hypertensive and control samples were within the physiological range. respectively. Similarly, the GT genotype was also present in (21vs13 %), respectively ( Table 2) Next we looked at the genotype frequency under Hardy-Weinberg equilibrium, we found a significant distribution of genotypes in the control group did differ significantly from that expected to be under Hardy-Weinberg equilibrium, and was a significant deviation from Hardy-Weinberg in the case group, with an less frequency of GG homozygotes among the patients with essential hypertension. The genotype (TT) homozygous in both essential hypertension patients and controls were present in 01% only. This may be an interesting finding and a confirmatory approach is required with more number of samples. 
Discussion
Globally hypertension is a disease which occurs silently and can cause morbidity and mortality. The practicing Unani physicians in their attempts to safeguard the humans from this disease are now starting to understand that medication could be derived if the root cause of this disease is understood at the cell or molecular level. Hence in an attempt to look at this disease at a molecular level we present the results of 100 hypertensive cases as compared to 100 non-HT volunteers of Damvi temperament selected by the Unani physicians of CRIUM. We determined their demographic, epidemiological and biochemical parameters, before starting the genetic studies for which we selected the vascular endothelial modulator gene-the eNOS gene for this study. In this, we found some novelty in presenting this data. Such an attempt has never been done before; in fact this is the first report of HT patients from a Unani point of view. What is new here is the discovery of the "mijaz"
(temperament) of the HT patients and their genotype distribution. Our results showed more number of males in both cases and controls, and the age at which this disease strikes was found to be >50 years. The biochemical parameters as expected were higher in cases than controls (table-1) . At the genetic level-the results of eNOS genotyping results were mostly similar to the findings of other studies (25, 26) .
As Nitric oxide (NO) is an important cellular signaling molecule involved in many physiological and pathological processes we found it important to get started of analyzing the role of this gene. It is a powerful vasodilator with a short half-life of a few seconds in the blood (14, 15) . eNOS gene encoding eNOS is located on chromosome 7q35-36 and it causes increased oxidative stress due to free radical generation and plays an important role in the pathogenesis of microvascular complications in humans [16] . Production of eNOS has been reported to be either increased or decreased in the presence of high glucose concentrations [17] . eNOS is short lived, highly reactive intercellular signaling molecule. In addition to its inter-cellular signaling activities, eNOS plays a major role in the regulation of vascular tone, including retinal circulation and vascular remodeling. High levels of NO may react with superoxide anion to generate peroxynitrite radical, which binds to proteins and thus affects their function. In eNOS gene several variants have been described such as a variable number of tandem repeats in the intron 4, a cytosine-adenine (CA) repeat, microsatellite marker in the intron 13 have been described. Additionally, SNPs have also been reported in the promoter region of the eNOS gene at G to T transversion position at 894 in exon 7 (894G>T), which results in the incorporation of aspartate in place of glutamate (Glu298Asp). The eNOS 894G>T (Glu298Asp) gene are widely studied and found to be associated with low plasma NO concentrations and reduced vascular reactivity, emphasizing their importance in the onset of cardiovascular diseases and atherosclerosis (18, 25, 26) 
Conclusion
This is the first report based on the epidemiology of the Damvi (Sanguine) patients who were identified following Unani-principles and these were genotyped for eNOS gene, and are being presented to the unani physicians for treatment. 
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